Abstract
Introduction
Much of the debate about the consequences of the sharp increase in women's labour force participation in many Western countries in the past half a century focuses on its association with the increase in women's economic status, their child bearing and rearing decisions and the wellbeing of their family members. Although each of these issues is subject to intensive debate, it is generally accepted now that the increase in women's labour force participation made balancing family and work more difficult. A recent US government report points out that "both mothers and fathers in dual-earning couples increasingly report work-family conflict" (The Council of Economic Advisers, 2014, p. 6-7).
The importance of understanding women's labour supply decisions in the context of balancing family and work explains why women's decisions to become self-employed have received particular attention. It is known that men and women generally enter self-employment for different reasons. Women's decisions to enter self-employment are more significantly influenced by non-pecuniary considerations. As primary family caregivers, women are more likely than men to be motivated by their parental responsibilities and choose self-employment if they believe that such a decision will benefit the family (Allen and Curington, 2014) . Previous studies find that for women, having young children is positively associated with the probability of being selfemployed (Connelly, 1992; Devine, 1994; Boden, 1999; Arai, 2000; Lombard, 2001; Wellington, 2006) . Boden (1999) reports that "flexibility of schedule," "child-care problem" and "other family/personal obligations" are among the main reasons for choosing self-employment given by self-employed women with young children. However, most of these studies are cross-sectional, and few of them attempt to link women's transitions from wage-to self-employment directly to an increase in the demand for time spent on childcare (after giving birth or adopting young children), an approach that that is particularly relevant to the issue of balancing family and work.
The lack of such studies is primarily a data issue: although most longitudinal household surveys contain questions related to employment and income sources, the number of self-employed women in such surveys is usually very small, making it very difficult to reliably estimate the degree of association between women's transition to self-employment and having new children in the family.
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Results from European studies are also mixed. 3 Evidence from a Spanish study using time diary data (Gimenez-Nadal et al., 2012) is consistent with the view that mothers choose selfemployment to increase flexibility in their work hours. However, it also finds that self-employed mothers do not spend more time on childcare activities than wage-earning mothers. 4 Joona (2014) offers Swedish evidence that casts doubts on traditional assumptions about family-work balance preferences of self-employed mothers with young children and motivations behind their decisions to become self-employed. Sweden, which is known for its generous and flexible parental leave system, offers an interesting comparison case vis-à-vis the United States and
Canada because the flexibility of work schedule is presumably less of a concern for Swedish women who choose to return to wage-employment after giving birth. Like most other studies, Joona (2014) finds that having young children increases the probability of women choosing selfemployment. However, she questions the motivation offered in previous US studies observing that self-employed Swedish mothers spend about as much time on market work as wage-earning mothers and are more likely to take a very short parental leave. Joona suggests that Swedish women with young children who choose self-employment do so not because they wish to reduce the time spent on market work but because they are more "career-oriented," have preference for market work and in fact wish to increase their labour market involvement while on parental leave.
The main goal of this study is to offer direct evidence of the role played by self-employment in family-work balance decisions of women with newborn children. Unlike most previous studies estimating the determinants of women's self-employment, this study focuses directly on transitions from wage-to self-employment among new mothers defined here as women who had had no children under six in 2006 when they were in wage-employment but had such children in 2011. 5 An essential aspect of the study is that it compares changes in the distribution of weekly hours spent on market work among new mothers who became self-employed with those of new mothers who remained wage workers. The analysis exploits key advantages offered by the 2006
Census-2011 NHS over data used in previous similar studies. The large number of observation in 3 See Rønsen (2014) for a review of recent European studies. 4 This is in line with more general findings that self-employed individuals do not spend more time on childcare than wage earners (Hildebrand and Williams, 2003) . 5 The term "new mothers" is adopted as shorthand since these women could have children 6 and over in 2006.
5 the study sample allows for obtaining more precise estimates in the analysis of new mothers' transitions from wage-to self-employment. Changes in weekly hours spent by new mothers on market work are also directly observable in the data. Finally, the size and richness of the data makes it possible to further explore the role of women's human capital characteristics in making transitions from wage-to self-employment.
The key findings of the study can be summarized as follows. First, new mothers have a higher probability of making a transition from wage-to self-employment than other women. This conclusion is robust to changes in the model specification and also consistent with the results from various alternative models. Second, the weekly work hours of the new mothers who make a transition to self-employment become far more uniformly distributed compared with the time when they were wage earners, supporting the view that transition to self-employment among new mothers is associated with a greater demand for work hour flexibility. Finally, new mothers who became self-employed as well as those who remained in wage-employment spent, on average, fewer hours per week on market work after having children compared with the number of hours they spent on market work before having children. However, the work hour distribution of new mothers who became self-employed is far more uniform than the work hour distribution of new mothers who remained wage earners. The latter group tend to work either close to a standard 40-hour or close to zero hour per week.
2. Two views on how flexibility in work hours affects women's entry into selfemployment Most economics studies consider employment choices within a general time allocation framework in which individuals seek to maximize their utility, subject to budget and time constraints, by optimally allocating their time between work and leisure according to their preferences. Flexibility in work hours is an important factor affecting individuals' employment decisions; it is especially important for women, whose traditional social role usually demands more time spent on household production and childcare. That is why much of the research on women's decisions to enter self-employment has focused on the role of flexible work hours associated with self-employment compared to more rigid work hour arrangements offered to most wage earning employees.
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Flexibility in work hours, however, is often interpreted in the literature in two different ways.
One way is to view it in the context of choosing the total number of working hours that is different from the number of working hours usually required by full-time employment. Even when employers also offer part-time employment, women's choices are limited to particular hours of work that may not fit their specific needs. Therefore one reason for choosing selfemployment is to be able to optimize the total number of daily or weekly hours allocated to market work. Another way to interpret flexibility in work hours is to focus not on the total number of hours but on the segmentation of hours spent on market work during the day. Taking care of young children is usually associated with specific childcare demands that make it difficult for women to be away from their young children for an extended period of time. Being able to divide their work time into time segments that better suit their childcare needs (feeding, changing, etc.) may be a particularly attractive aspect of self-employment even when both wage-and selfemployment allow them to optimize the total number of hours spent on market work.
To illustrate the attractiveness of both aspects of flexibility in work hours to women trying to balance family and work, let us consider the following model. Let us assume for simplicity that a mother spends her time on just two activities: market work and childcare. The mother tries to optimally allocate her time between the two activities by maximizing the following utility
where w is the hourly wage associated with market work assumed to be fixed, H is the number of daytime hours assumed to be 12 (from 6 a.m to 6 p.m.),  is the share of daytime allocated to market work ( 01  ) and ( ) (1 ) gg   is a function representing a hypothetical monetary value of the time spent on childcare which depends on the total share of time allocated to childcare. 6 The mother does not wish to spend all her day on either market work or on childcare but wishes to allocate a portion of the day to each of these activities. Her time is optimally allocated between market work and childcare at * (0,1)   that solves 6 It makes no difference whether H includes or excludes the night time. Only daytime is considered to simplify the exposition. The labour supply of husbands and the amount of time they spend on child care are assumed to be fixed and the childcare function
A standard maximization exercise leads to the first order conditions
yielding optimal *  , which will depend on the shape of () g  (and, in the more general case, the shape of the wage function). Intuitively, utility in (1) is maximized at a point where a marginal increase in income associated with further increase in  is just enough to offset a marginal increase in dissatisfaction from spending less time with the child. The optimal *  highlights the first aspect of flexibility in work hours-ability to optimize the total time spent on market work.
An important feature of (3) is that optimization assumes a continuous timeframe. In reality, however, wage-earners are likely to face discrete employment choices that are different from *  , such as working full-time, part-time or not working at all. In this case, self-employment is essentially a mechanism that allows women with young children to remain in the labour market while choosing a specific number of work hours-*  or close to *  -that may be different from what a full-or part-time job would otherwise demand and consequently optimizing the amount of time spent on family and childcare.
Let's now assume that the daytime, H, is divided into two periods: morning (6 a.m. to 12 p.m.) and afternoon (12 p.m. to 6 p.m.). The mother now tries to maximize her utility not by choosing an optimal total number of hours spent on market work during the daytime but by choosing the optimal number of hours spent on work in the morning and afternoon separately. The mother's utility in each time period is assumed to be additive 
Equation (5) The second model illustrates another attractive feature of self-employment: it allows mothers to split their market work into multiple time segments so they can better accommodate their childcare and household production needs. Even when part-time wage-employment is available for mothers who wish to reduce the time spent on market work, self-employment may still be a more attractive option if it offers greater time allocation flexibility. For some new mothers, the ability to choose optimal timing of market work, and not necessarily to reduce the total hours spent on market work, may be the main reason for choosing self-employment. Such mothers may spend the same or even more hours on market work than women in wage-employment.
The first part of the empirical analysis in this study focuses on determining whether there is conclusive evidence that women are more likely to make a transition from wage-to selfemployment after becoming new mothers and facing new demand for time spent on childcare and related home production. It is important to note that the study does not address any causal relationship between fertility decisions and transition to self-employment. The likely endogeneity of the former in this context is well-understood by the authors, as is the fact that having a child and becoming self-employed are two decisions that in many cases are made jointly. 7 In this analysis, becoming a new mother stands only as a proxy for a sharp increase in 9 the woman's demand for time spent on childcare and potential rise in the intensity of the familywork balance issue. 8 However a new mother arrives to her decision to switch from wage-to selfemployment, documenting an increase in the probability of switching from wage to selfemployment associated with becoming a new mother is a necessary first step in establishing a direct link between balancing family and work and entering self-employment. The empirical model presented in the next section captures this relationship and is in line with similar models in earlier studies analysing the effects of children on transitions to self-employment (e.g., Lombard, 2001; Wellington, 2006) .
Next the study considers a two-part question related to flexibility in work hours: (1) do new mothers who switch to self-employment work more flexible hours than when they were in wageemployment? and (2) Narrowing the focus to the choice between wage-and self-employment also reduces the number of potential confounding factors associated with the effects of becoming a new mother on the outcome variable in the model. 8 Note also that transitions to self-employment during the 2006-2011 period can occur even before the arrival of a child; no claims are made regarding the timing of such transitions. 9 It would be desirable, for instance, to further examine changes in the new mother' allocation of daily work hours after becoming self-employed to further assess the role of time fragmentation. However, information that would allow for such analysis (i.e., time diary) is not available in the data.
information previously included in the long-form Census questionnaire. 10 It is estimated that about 21% of the Canadian population participated in the NHS (NHS User Guide, Chapter 5).
The 2006 Only the records of respondents who agreed that their tax data be used (instead of having to report it) in both the 2006 Census and 2011 NHS have been retained in the "500K" file used in this study (Grondin and Grenier, 2014) . 4. Young children and the probability of transition from wage-to self-employment
Employment transitions matrix
To provide an overview of how women's employment transitions are associated with becoming new mothers, Table 2 shows 2006-2011 transition matrixes for women who were (i) wage earners, (ii) incorporated and (iii) unincorporated self-employed in 2006. The fourth column in Table 2 shows the percentage of women who were not involved in any income generating labour market activities in 2011. Almost 88% of women who had been wage earners in 2006 remained wage earners in 2011 (Panel A, Table 2 ). About 4.3% made a transition to self-employment, and most of them (3.2% of the total or about three quarters of those who made the transition) became unincorporated self-employed. About 46% of women who had been self-employed in 2006 became wage employees in 2011; a similar share remained in self-employment.
A two-period comparison between new mothers and all other women in the sample offers descriptive evidence of the correlation between becoming new mothers on women's transition to self-employment. Table 2 , Panel C shows transition rates for all women excluding new mothers. 14 A higher ratio of women remained in wage-employment in 2011 (88.9%) compared to new mothers (82.7%). The differences between panels B and C in the share of women transitioning from wage-to self-employment are primarily driven by transitions into unincorporated self-employment.
The overall share of women in panel C transitioning from wage-to self-employment (5.1) is 1 percentage point lower than the corresponding share among new mothers (4.1). This is a smaller difference than 5.3 percentage points corresponding to leaving paid work (12.2 -6.9). Not surprisingly, exiting the labour force is the main margin of adjustment for new mothers. Yet the descriptive results in Table 2 are also consistent with the idea that becoming a new mother increases the probability of transition from wage-to self-employment. The next section examines the issue using a more formal approach. 
Multivariate analysis of women's transition into self-employment
The first model examines the impact of becoming a new mother between 2006 and 2011 on the probability of transition from wage-to self-employment between these two time periods. The model specification is similar to the one in Wellington's (2006) . The probit model is defined by   06 06 06 06
where Ontario), a set of dummies for the industries of employment and log of "other income" defined as the total family income minus women's own earnings from market work. The income variable is included to control for differences in the overall financial situation of the women's families. Column (i) in Table 3 shows the results from a transition probability model in which the dependent variable is a probability of being self-employed whose number of children under 6 increased by two or more, the corresponding increase in probability is 2.5 percentage points. In contrast, for women who had fewer children under 6 in 2011 than in 2006, the probability of switching to self-employment was 0.7 percentage points lower than for those who experienced no change. The total number of children under 18 does not appear to have a substantial effect on the probability of such a transition in either column (i) or
(ii). 17 The effect is even stronger (1.8 percentage points) if women who did not do any paid work in 2011 are excluded (these estimates are available upon request). In other words, among women involved in market work in both years, new mothers are more likely to switch to self-employment than other women.
Other variable estimates in column (i) and column (ii) are generally consistent with findings from previous studies on the determinants of self-employment. Highly educated women (those with graduate degrees) are particularly likely to make a transition to self-employment. 18 Previous studies emphasize the importance of alternative income sources in the family and their impact on women's attitudes towards risk and decisions to enter self-employment. However, the log of other family income has only a small positive effect (0.4 percentage points) on the probability of making a transition to self-employment.
The results in column (i) and (ii) support the view that balancing childcare responsibilities and market work is an important consideration in women's decision to become self-employed. To confirm this result, two alternative scenarios are also examined (columns (iii) and (iv) in Table 3 ).
The employment transition matrix in Table 2 indicates that a little less than a half of self- Table 3 support the hypothesis that women choose self-employment to balance family and work.
Becoming a new mother is strongly and positively associated with marriage or entry into a longterm relationship. New mothers are likely to experience two events at around the same time:
entry into a marital partnership (legal and common-law unions) and entry into motherhood. Both events can affect their transitions from wage-to self-employment. The former can be viewed as a confounding factor when the analysis is focusing is on the latter. In addition to that, lone mothers and those who have a spouse are likely to face different economic environments. For lone new mothers, balancing family and work is a much more daunting task than for new mothers who can at least partially rely on the incomes of their partners.
To minimize the impact of entry into a marital partnership, the models are re-estimated on a subsample of women who were married in both 2006 and 2011. The results shown in Appendix Table 1 confirm the conclusions reached in the previous section. The estimated marginal effect of being a new mother (0.012) is highly significant and identical to the one reported in Table 3 .
Overall, the results in Appendix Table 1 are very similar to the corresponding results for all women in Table 3 . To the extent that excluding women whose marital status changed between 2006 and 2011 from the analysis largely eliminates marital status transitions as a confounding factor in the model, these results strengthen the conclusion regarding the positive association between becoming a new mother and the probability of switching from wage-to selfemployment.
5. Transition to self-employment and hours spent on market work
Changes in the distribution of weekly work hours
The next important question to consider is whether new mothers work more flexible hours when they become self-employed compared to new mothers who remain in wage-employment. As was The results for new mothers from groups (1) and (2) are shown in Figure 1a and Figure 1b . The two graphs clearly show differences in the distributional changes of their market work hours. 20 Women can report being in wage-or self-employment and working zero hours. This is because hours of work are reported only for a particular reference week whereas the main labour market activities are reported for the reference week if the person worked during the reference week, or for a job of longest duration during the year preceding the reference week if the person did not work during the reference week. The right tail of the distribution is truncated at 90 hours. Exceedingly few working women report more than 90 hours; their inclusion or exclusion does not affect the median. Appendix Figure 1 also shows cumulative densities corresponding to the densities in Figure 1 .
The 2011 weekly work hour distribution for new mothers in group (1) women in group (3) seem to work more hours after becoming self-employed compared with the time when they were wage earners. This result suggests that the reasons why women in group (3) make transitions to self-employment may be quite different from the reasons why women in 21 Some new mothers work more than 50 hours, but these are exceptional cases. 22 Figure 1a also shows that some mothers work more hours after becoming self-employed. 23 Self-employment seems to increase the number of work hours for women who worked very few hours when they were wage earners. group (1) become self-employed. Women whose decisions are less likely to be motivated by balancing family and work may be less attracted by flexibility in work hours and more attracted by other opportunities associated with self-employment (e.g., higher earnings potential) even if such opportunities demand longer work hours.
Counterfactual densities
The robustness check in this section focuses on the impact of differences in the characteristics of (1) counterfactual densities based on a "reweighting function." In this study, the weights are obtained using predicted probabilities from a probit model. 24 The set of conditioning variables is the same as in Table 3 distribution is slightly more pronounced in Figure 2b than in Figure 1b and the same can be said about the hump around the zero-hour mark. Overall, however, the differences in the observable characteristics between group (1) and group (2) seem to play only a minor role in the differences between their work hour densities.
24 DiNardo, Fortin and Lemieux (1996) explain the method in detail and provide several examples.
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Similarly to Figure 2b , Figure 2c shows what the densities of women in group (3) would look like if their observed characteristics were similar to the observed characteristics of women in group (1). In this case, the differences between the actual (Figure 1c ) and counterfactual ( Figure   2c ) densities are quite notable. Women in group (1) are generally younger and have fewer children than women in group (3), and these two factors appear to be the main contributors to the differences in the actual and counterfactual densities of women in group (3). If women in group (3) had the characteristics of women in group (1) their work hour distribution would be much more concentrated around the 40-hour mark in 2006. The salient feature of Fig. 2c , however, is that, although fewer women in group (3) would work 40 hours per week in 2011 compared to 2006, more women would work more than 40 hours. In other words, the difference between the counterfactual densities in Fig. 2c suggest that a substantial number of women in group (3) working 40 (or close to 40) hours per week as wage employees would work even longer hours after becoming self-employment.
Transition to self-employment and occupational differences
Figures 1a and 1b reveal a notable difference between new mothers in group (1) and in group (2).
Although both distributions are clustered around the median in 2006 (when both groups were in wage-employment), the density of the hump is much lower for group (1) than for group (2). In other words, even in 2006 when both groups were in wage-employment (and before their young children were born), the market work hours of the new mothers who would later switch to selfemployment were more dispersed than the market work hours of their counterparts remaining in wage-employment. This observation leads one to ask whether there exist some basic differences in skills and job characteristics between the two groups that manifest themselves in the differences in the dispersion of work hours observed in 2006, and furthermore, whether these differences make it easier for women who become self-employed to make such a transition. The differences between the occupations of new mothers who become self-employed and those who remained wage workers are examined in this section.
The analysis in this section uses 10 broad occupational categories to maintain the sufficient sample size in each category. 25 The first and third columns in Table 4 occupational distributions of new mothers who remained wage workers and those who transitioned from wage-to self-employment. Table 4 shows that in most occupational categories, the shares are similar. There are, however, notable differences. The last two columns in Table 4 , which present changes in the occupational distribution of the new mothers who transitioned from wage-to self-employment, reveal substantial heterogeneity in the occupations of these women before and after the transition. However, the differences Little change is observed for Sales and Services occupations.
In addition, Table 5 occupations, flexible work arrangements come at a higher cost than for other occupations because of the ways jobs are structured and remunerated (Goldin, 2014) . While in some occupations the relationship earnings and working hours is linear, in others it is not. Corporate, financial and legal occupations may disproportionally reward individuals working long hours and/or those who work at a specific time during the day. In contrast, in occupations related with health, science and technology there appears to be no wage disadvantage associated with flexibility. Goldin's findings are consistent with the occupational transitions observed in Table 5 .
Women may prefer working-at least temporarily, while their children are still young-in occupations that allow for greater flexibility without incurring wage disadvantage.
Conclusions
An often expressed concern is that women find it hard to balance their childcare responsibilities with the demands of their working careers. Self-employment, which is usually associated with flexibility, can be an attractive alternative to wage-employment for mothers wishing to remain in the labour force while taking care of their young children. Previous studies found that the presence of young children is associated with an increase in the probability of women being selfemployment; few such studies, however, explicitly considered a more direct link between selfemployment and family-work balance: transitions from wage-to self-employment associated with the arrival of new children in the family. Even greater uncertainty concerns the issue of how new mothers making a transition to self-employed adjust their time spent on market work, and how such adjustment compares to the adjustment made by new mothers remaining in wageemployment.
This study argues that self-employment offers an avenue for women with young children to improve their family-work balance in two important ways. First, it gives them greater flexibility to adjust the total number of daily or weekly working hours spent on market work in a way that suits their childcare and home production needs far better than typical discrete work time choices offered by employers (full-time work, part-time work or no employment). Second, unlike wageemployment that normally requires that employee work continuously for a certain number of hours, self-employment allows women to fragment their daily work schedule and tailor it to their childcare needs (e.g., feeding, changing, etc.).
The empirical part of the analysis, based on a two-period panel from the 2006 Census-2011 NHS linkage data, shows that, controlling for a large set of observable covariates, new mothers are more likely to make a transition to self-employment than other women in wage employment.
Importantly, there is a marked "before and after" difference in the distribution of new mothers' weekly work hours: the distribution is far more uniform after the transition to self-employment compared to when they were in wage-employment. The distribution is also far more uniform among new mothers who made a transition to self-employment than among those who stayed as wage workers and whose distribution is roughly bi-modal. These and other results in the study strongly support the view that flexibility in work hours is an important factor associated with new mothers' transitions from wage to self-employment.
Finally, the results also highlight occupational mobility among women switching from wage-to self-employment. For many such women, a transition to self-employment also means changing their occupation. A notable exception is health care workers who are likely to remain health care workers when they enter self-employment. 
